Synthesis of stable silica-dye hybrid nanomaterial as DNA carrier.
A new method is proposed for the fabrication of fluorescence-labeled and amine-modified silica nanoparticles for application as nonviral vectors in gene delivery. Highly monodisperse, stable fluorescent silica nanoparticles were prepared using 2,5-bis(5-tert-butyl-2-benzoxazolyl)thiophene and the water-in-oil microemulsion method. The green-fluorescent-protein gene can be easily combined onto the positively charged surfaces of nanoparticles to form a nanoparticle-DNA complex. The nanoparticle-DNA complex successfully passed through various barriers into the HeLa and HEK 293 K cells. The cytotoxicity of the PEI-coated and BBOT-encapsulated silica nanoparticles on both the HeLa and HEK 293T cell lines was found to be at an acceptable level for use as gene carriers when the particle concentration was below 125 microg/ml. The fluorescence intracellular images confirm the successful delivery of the nanoparticle-DNA complex and gene expression. The present work suggests the potential use of dye-incorporated silica nanoparticles in nonviral gene delivery.